Table S1
Enthalpy of ice-melting and water vaporisation of the cross-linked CPBs Table S2 DSC results related to the bioplastics with different water content Table S1 , is v H  calculated using the same concept. Figure S2 shows infrared spectra recorded from various positions on the different samples using an ATR objective with a Ge crystal with a contact surface of 100 µm diameter. It can be observed that for each cross-linked sample heterogeneity is S10 observed, notably reflected in the relative intensity of the band at 1697 cm -1 associated with unreacted or partially reacted aldehyde carbonyl stretching vibration (marked). Along with other band changes, it is also interesting to note the variations in the N-H and O-H stretching region. In this latter region, if we compare the intensity observed for the 1697 cm -1 band with that of the OH region (marked), we observe that an inverse correlation exists (see Figure S3 ), which provides evidence for a heterogeneous water uptake in the system, being lower when more aldehyde is present.
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Although this was a generalised observation the best correlations were observed for the spectra from CP-FA and CP-GX (shown). 
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Scheme S1 Cross-linking reactions of protein molecules with formaldehyde showing the formation of methylene bridge (a); and with glutaraldehyde monomer/polymer, creating imine covalent bonds (b).
Three aldehydes (formaldehyde, glyoxal, and glutaraldehyde) react with protein molecules in a quite different manner, creating the cross-linked structures. Methylene bridge formation is responsible for the formaldehyde cross-linked networks (Scheme S1a) 1 ; however the formaldehyde polymer (in FA solution) cannot generate further methylene bridges. As for the glutaraldehyde cross-linked networks (Scheme S1b), both GA monomer and GA polymer are able to react with protein molecules through
